Introduction: Bedbugs (Cimex spp.) are a public health problem and an urban pest that require blood meal from humans, other mammals or birds to survive. Bedbugs constitute an emerging public health problem and infestations have been reported globally. This paper reports three cases of social health problems caused by bedbugs in three residential buildings in Kish Island, Dezful, and Ahvaz in southern Iran. Case presentation: Case 1; A 42-year-old male living in Dezful city had a bedbug infestation in his house (September 2018). He developed a phobia (entomophobia) about bedbugs. Case 2; A 36-year-old man and 33year-old woman living in Ahvaz city had a bedbug infestation in their house (August 2017). The woman was very concerned about the bedbug infestation in the house and she had entomophobia, stress, anxiety, insomnia and paranoia; this issue caused resentment and hence conflict between the couple. Case 3: A 25-year-old woman and a 28-year-old man living in Kish Island rented a house from a 45-year-old man. The landlord was very concerned about the bedbug infestation in the house (July 2017), and claimed that the tenants were responsible for bedbugs' presence. This issue caused hostility and conflict between them. Generally, all cases had bedbug infestations in their houses and this issue caused some social health problems such as entomophobia, concern, fear, stress, anxiety, insomnia, paranoia, resentment and conflict. Take-away lesson: Bedbugs are not vectors for infectious disease. But, with regard to our observations in the present study, bedbug infestations can produce some social health problems such as entomophobia, concern, fear, stress, anxiety, insomnia and paranoia, as well as resentment, hostility and conflict between residents in infested houses.
Introduction
Bedbugs (Cimex spp.) are a public health problem and an urban pest. They are nocturnal hematophagous ectoparasitic insects, cryptic, wingless and reddish brown in color and approximately 5-7 mm in length with an ovalshaped body (1, 2), which require blood meal from humans, other mammals or birds to survive. Bedbugs are considered as an urban pest with public health importance in human environments. There are two species; the Page 7637 Common bedbug, Cimex lectularius and the Tropical bedbug, Cimex hemipterus (3, 4) . Bedbugs are a severe public health issue with costly, laborious, time consuming, repetitive, and embarrassing treatments. They are ordinarily nocturnal and hide in protected places (5) such as floor areas under beds, couches, mattresses, desks, walls, chairs, sofas, wooden wardrobes and wooden furniture, thus difficult to find and control the infestation (6) .
Bedbug infestation can produce psychological distress including nightmares, insomnia, stress, anxiety, avoidance behaviors, anemia, paranoia and personal dysfunction (7) . Furthermore, physical and mental health consequences can be common among individuals living with bedbug infestation (8) . Bedbug bites are painless and cause itchy skin, but can vary between individuals. Bedbug bites are more commonly on the arms, forearms, legs, torso, neck and face (8) . The pattern of bedbug biting distribution is in a linear sequence, with 3-4 bites in a line or curve; sometimes referred to as the "breakfast, lunch, and dinner" pattern (7) . Bedbugs are suspected of transmitting infectious agents, but no report has yet demonstrated that they are infectious disease vectors (9) . Bedbugs have been resurgent as an important public health concern in the past decade (10) . This insect affects individuals across all societies and infests everywhere. Bedbugs constitute an emerging public health problem throughout the world and its prevalence is elevating worldwide as reports of bedbug infestations across diverse settings including homes, apartments, healthcare facilities, and hotels have increased (8) . Indeed, bedbug infestation has been reported in different countries throughout the world; from the United States, Europe, Scandinavia, Brazil, Nigeria, Iran, Singapore, Malaysia, Korea, Thailand and Kuwait (11-20)
Factors underlying its re-emergence remain unclear, although high levels of resistance to domestic insecticides, increased human travel (international travel and migration), decreased public awareness about the bedbug biology, poor or non-existent pest management practices and global warming have contributed (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . Little research has been conducted regarding the prevalence of bedbug infestation in Iran (7) . While the prevalence of this urban pest in other Iranian cities such as Tehran, Tabriz, Kerman, Bushehr, Mashhad, Qom, Kish Island, Bandar Abbas and Ilam is reported, the information has not been published (21) . Based on its importance in public sanitation, this paper aims to report the occurrences of social health problems caused by bedbug infestation in residential houses in three areas of Iran.
Case presentation
In this study, we report some social health problems among individuals exposed to bedbug infestation in three areas: Kish Island, Dezful city and Ahvaz city in southern Iran (Figure 1 ).
Figure 1. Location Map of the three case reports, of southern Iran

Case 1: Entomophobia
A 42-year-old male who resided in Dezful city had a bedbug infestation in his house and had bedbug bite signs such as cutaneous allergic reactions and bullous reactions on parts of his body ( Figure 2 ). He had become so concerned about the bedbug infestation that he referred to a pest control company to exterminate the pests. The bedbug infestation was eliminated from his house after a while, but he felt elimination was not completely done and his concerns and phobia about the infestation continued. He referred to the pest control company a second time. Our team (Medical Entomology experts) visited and inspected his house for the second time in September 2018 and did not find any bedbug infestation in any part of the house. It seems he had a phobia (Entomophobia in this case) of bedbug infestation. Our team assured him that his house was free of bedbugs and we recommend him a consultation with a mental health professional for his phobia. 
Case 2: Conflict between husband and wife
A 36-year-old man and 33-year-old woman resided in Ahvaz city and had a bedbug infestation in their house (August 2017). A bedbug infestation had already been eliminated by a pest control company in the previous year. After several months, their house was re-infested by bedbugs ( Figure 3 ). The woman was very concerned about the bedbug infestation in the house and suffered from entomophobia, stress, anxiety, insomnia and paranoia; this issue caused hostility and hence a conflict between them.
Case 3: Conflict between landlord and tenant
A 25-year-old woman and a 28-year-old man living in Kish Island rented a house from a 45-year-old man. Several months after the tenants had settled in, the landlord brought a second-hand wooden wardrobe to their house. When the rental period was over, the landlord found that the house was infested by bugs. The landlord was very concerned about the bedbug infestation in the house, and claimed that the tenants were responsible for bedbugs' presence, whereas the tenants claimed that the bedbug infestation was due to the wooden locker brought in by the landlord. This issue led to hostility and conflict between them. Finally, after a medical entomologist expert's inspection of the house in July 2017, it was found that the bedbug infestation was brought to the house by the landlord (Figure 4 ). 
Discussion
Recently, bedbug infestation has been on the increase worldwide (21) . There is scant study reporting of bedbug social health problems among residents around the world and especially in Iran. This case report study found that all cases had problems due to bedbug infestation in their houses. Present studies reveal that bedbug infestation may cause social health problems such as entomophobia, concern, fear, stress, anxiety, insomnia, paranoia, hostility and conflict. Therefore, we have reported on these cases due to the lack of information about the social health problems of bed bugs. In our first case (case 1), the woman had entomophobia about bedbugs and was finally treated following recommendations from our team, in case 2; the woman had fear, entomophobia, stress, anxiety, insomnia and paranoia due to bedbug infestation and was finally treated after intervention by a pest control company and in case 3; the problem between the landlord and his tenants was resolved after a medical entomologist expert's inspection.
Additionally, our study showed cutaneous allergic reactions and bullous reactions to bedbug bites among individuals in all cases. In general, several studies have reported hypersensitivity, cutaneous allergic reactions and bullous reactions to bedbug bites throughout the world (22) . Moreover, Alizadeh et al. (2017) reported allergic reactions and dermatitis to common bedbug bites from Ahvaz, Southwest Iran (22) .
The results of our study showed that fear, entomophobia, stress and paranoia was the cause among individuals who were exposed to bedbug infestation. Bedbugs are considered as a public health nuisance, which feed on humans and cause psychological distress, insomnia, anxiety, anemia, irritation and skin itching in individuals (7) . Based upon the survey of Ashcroft et al., individuals residing in environments infested with bedbugs are at risk of suffering from a broad range of mental health effects, including emotional distress, discomfort, fear, flashbacks, hyper vigilance, panic, avoidance behaviors, post-traumatic stress disorder (PTSD), paranoia, and depression.
The results in this case report study showed that there is concern among residents exposed to bedbug infestation; their concern was of high level. Potter et al. (2010) reported psychological distress among people's living with bedbugs infestation (23) . Based upon evidence, it suggests that infestation by the common bedbug (Cimex lectularius L.) may be a stressor that has an emotional and psychological effect (24) .
Based on evidence in our study, the second-hand wooden desk introduced the bedbug infestation into the house (case 3). Presence of cockroaches and rodent infestations in housing can be associated with poor health outcomes (25) , but in general, concerning bedbugs, the transfer of second-hand furniture and travelling to infected places were the most common ways to bedbug infestation (26) . The findings of Wang et al. (2016) demonstrated the possible routes that bedbug infestation can be introduced including: second-hand items such as used furniture, visitors to households and neighboring households, from public places and bed wetting (27) . Because of frequent tenant turnover, public housing is more at risk than other environments for bedbug epidemics (26) . Similar results showed in this study (case 2) that individuals living in public housing were exposed to bedbug infestation. Elizabeth Comack and James Lyons (2011) reported landlord and tenant conflicts in Winnipeg inner-city residents. This report was similar with our result (case 3) (28). Moreover, James Lyons (2010) constantly reported conflict between family members (28, 29) , as similar to our study (case 2).
Conclusions
In summary, there is little information about social health problems caused by bedbug infestation. Therefore, our study has added further information and evidence regarding bedbug infestation problems such as entomophobia, conflict between husband and wife and conflict between tenant and landlord. In conclusion, the problems in all case reports were resolved following recommendations by experts. Finally, our study found a strong association between bedbug infestation and social health problems among residents. It is recommended to increase residents' awareness and knowledge about bedbug infestation through implementing educational programs.
